Adrift in the Pacific Ocean almost 1000 kilometers from continental Ecuador, the Galapagos Islands are a magnet for naturalists and ecologists from around the world. Isolated and lacking an indigenous human population, the islands are home to a fascinating array of unique animal species, including the Galapagos giant tortoise, marine iguanas, the world's only tropical penguins, and Sula nebouxii, the bluefooted booby. Once the haunt of swuashbuckling British pirates, the archipelago gained international attention following a visit in 1835 by Charles Darwin aboard the HMS Beagle. Noting that the bird population of each island seemed uniquely suited to the local conditions, the young Darwin began to formulate the theory of natural selection that would lead to the publication of The Origin of Species.
The Galapagos are also a dramatic example of the environmental havoc that can ensue when the introduction of a nonnative species disturbs the delicate balance of a closed ecological system. When buccaneers and subsequent Yankee whalers sought refuge in the friendly isolation of the islands, they discovered that the giant tortoise was a handy source of meat that could survive at sea for long periods of time. As the tortoises became depleted, goats were introduced to some of the islands, sometimes intentionally and sometimes by accident, to serve as a supplementary food source. More interested in scuttling Spanish galleons or fueling the oil lamps of New England than maintaining ecological balance, the itinerant seafarers probably did not consider whether the goats were a precise fit for the ecological niche normally occupied by the tortoises. Lacking natural predators, the goats destroyed much of the native flora and displaced indigenous fauna wherever they were introduced.
"The Influence of Nonanatomical Insertion and Incongruence of Meniscal Transplants on the Articular Cartilage in an Ovine Model" by von Lewinski and colleagues examines the effect of attempting to fill an empty niche, in this case an anatomical rather than an ecological one. Their findings remind us that introducing a replacement for a missing structure in the human body can also have unexpected and undesirable consequences.
In this in vivo study, the authors compared the results of complete meniscectomy in sheep with 2 less-thananatomic replacement options. One group of ovine knees had the native medial meniscus removed and then immediately reimplanted with its attachments intentionally misplaced by 8 to 10 mm, simulating the imperfect implan-tation of an otherwise perfectly matched allograft. In the other experimental group of knees, the native medial meniscus was removed and replaced with the medial meniscus from the contralateral knee. The transplanted structure was flipped upside-down before being precisely anchored to the normal attachment sites of the native meniscus. This latter procedure was intended to simulate the "anatomic" implantation of an imperfectly matched, incongruous meniscus. The investigators allowed the sheep to ambulate for 6 months postoperatively before examining all 3 groups of knees via radiography, macroscopic inspection, and both light and scanning electron microscopy. Because the ultimate goal of meniscal transplantation is to minimize the risk of joint degeneration following meniscectomy, these endpoints were well chosen.
The results of the study were remarkably consistent, although the number of knees examined was relatively small, so that not all apparent differences were statistically significant. By all the evaluation techniques employed, the knees with the perfectly matched but errantly anchored implants showed more severe degeneration than those from which the meniscus was simply excised and discarded. The incongruous but correctly attached implants, on the other hand, seemed to have a protective effect: the knees receiving these upside-down menisci exhibited milder degeneration than those that had undergone meniscectomy.
From one perspective, the authors were examining bestcase scenarios, as all implanted menisci were perfectly sized autografts, not allografts. On the other hand, only flawed implantations were investigated, not the ideal clinical procedure of an optimally matched and properly implanted allograft. Other meniscal replacement options, such as scaffolds or prostheses, were also not considered. The intent of this study design, however, was to isolate the effects of erroneous placement and incongruity on the success of meniscal transplantation, and this line of investigation produced some very interesting results.
Two take-home messages seem evident. The first is that a precisely sized and situated transplant, even if imperfectly matched, may still have some chondroprotective effect. The investigators' method for simulating such a situation was imaginative, although it is unclear exactly how well a reversed meniscus replicates the incongruity that might result from an imperfectly matched allograft. Different investigators have used other models to try to determine what degree of allograft mismatch is tolerable in a clinical situation. 1, 4 The second message of the study is that if the attachments of a transplant are misplaced, the result may be worse than leaving empty the niche vacated by the missing meniscus. Other animal and clinical studies have shown that it is difficult to avoid subsequent joint degeneration even when the investigators' intention was to replace a meniscus as perfectly as possible. 2, 6 Of course, a surgeon would not intentionally attach a meniscus in the wrong location; it is open to argument as to whether the 8-to 10mm inaccuracy chosen by the investigators exceeds the amount of error that might actually occur in a clinical situation. In a cadaveric study, Sekaran and colleagues 7 concluded that even a 5-mm medial and posterior misplacement of the posterior horn of a medial meniscus created an unacceptable change in the magnitude and location of the contact pressure in the medial compartment. The importance of securely attaching a transplant is also underscored by the authors' findings, as postoperative shifting of a poorly anchored allograft could exacerbate the effects of misplaced attachment at the time of surgery. 8 Once the balance of an ecological system has been thrown off kilter, it is difficult to set it right again. In recent years, environmentalists have sought to restore the native Galapagos ecosystem through the drastic and somewhat controversial practice of gunning down the rapacious interlopers from helicopters, leaving their corpses to decompose rapidly in the tropical heat. 3 A poorly executed meniscal allograft may act like a foreign body, deranging the harmonious function of the knee just as a foreign species can destroy the delicate balance of an island environment. The surgeon perpetrating this ecological disaster may be left feeling like a blue-footed booby. In the wake of the resulting enhanced articular cartilage destruction, available surgical salvage options may seem as radical to a young patient as descending on a herd of goats with automatic weapons. The work of von Lewinski and colleagues reminds us that if we are going to replace a missing anatomic structure with an allograft, we'd better make sure that we position it properly.
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